incidence, epidemiology, transmission in infants, clinical presentation, laboratory findings, seasonality and hospital course of EM and non-enteroviral meningitis (NEM) in infants less than three months of age. Improved knowledge would be important for the optimal management of EM in this high-risk group.
Current literature describes that enterovirus infections following vertical transmission in neonates in the first days of life can cause high mortality and morbidity [6] . Infections after the first week of life have a more benign course and very low mortality rates [6] . Early recognition of potentially fatal enterovirus infection, and aggressive management at an early stage of diagnosis reduce mortality rates [5] . Also, rapid diagnosis and proper clinical management can reduce the cost of healthcare.
Methods

Datasets
A retrospective chart review was performed of infants under In this study, pleocytosis was defined for neonates as a white cell count of >30 cells/mm 3 in CSF, for infants aged 1 to 2 months as a white cell count of >15 cells/mm 3 in CSF, and for infants aged 2 to 3 months as a white cell count of >5 cells/ mm 3 in CSF.
Enterovirus screening was performed in the microbiology laboratory at Ewha Womans University Mokdong Hospital using commercial molecular diagnostic methods (Xpert EV; Cepheid, San Diego, CA, USA). The Cepheid Xpert EV assay is a RT-PCR technique [7] . The Cepheid Xpert EV assay carry out the assay of qualitative detection of enterovirus ribonucleic acid in cerebrospinal fluid specimens [7] . C-reactive protein was 0.67±1.20 in EM patients, and 1.38± 2.21 in NEM patients (P=0.027) ( Table 2) .
Statistical analysis
Four of EM patients had positive result from blood culture.
Methicillin susceptible Staphylococcus epidermidis, methicillin resistant coagulase negative S. epidermidis, Clindamycin resistant S. epidermidis, and methicillin susceptible S. parasanguinis were cultured from the peripheral blood. None of NEM had positive result from blood culture.
Treatment
None of the infants were on antibiotics prior to admission. 
Hospitalizations and neurological sequelae
The duration of hospital stay was 7.06±8.79 days for EM and 6.78±4.01 days for NEM (P=0.245). None of EM or NEM patients were admitted to the neonatal intensive care unit.
None of them needed mechanical ventilator support. None of them was diagnosed with enteroviral meningoencephalitis. Two of EM had seizures and one of them was prescribed oral phenobarbital. All EM and NEM patients were free of multisystem diseases. All EM and NEM patients were free of neurologic sequelae upon follow-up.
Discussion
We present a retrospective single center study at Ewha Womans University Mokdong Hospital of infants up to 3 months of age with EM or NEM. This may be a single center study but we were able to review all respective inpatient cases at Ewha Womans University Mokdong Hospital for the duration of 7 years.
EM was diagnosed with a preponderance during the summer season. Nonpolio enteroviruses are important pathogens in the neonatal period and account for a significant portion of febrile illness requiring hospitalization in infancy, particularly during the summer months [8] . In the Canadian study of children, 802
cases of aseptic meningitis were collected over a 2-year period [1] . In that study, most of the proven EM and clinically aseptic meningitis occurred from July to October with sporadic cases in other months [1] . In this study, 131 EM patients were diagnosed with a preponderance during the summer season. 77.9%
of the EM was diagnosed between July and September (Fig. 1) .
Predominantly the summer season, it is important to distinguish from enteroviral infections to non-enteroviral infections [9] .
Early recognition, rapid diagnosis and proper clinical management can reduce mortality rates and decreased the duration of antibiotic treatment.
Enteroviruses are present in feces, urine, and respiratory secretions of infected individuals [6] . The transmission of enterovirus after birth appears to be via fecal to oral or respiratory routes [10] . When infection occurs within the 7 days of birth, it seems to be the result of vertical transmission [6] . The most common route of transmission of enterovirus is from mother to infant [11] . The nursery outbreaks also have been reported numerously [11] . The transmission of enterovirus after birth from siblings or father is relatively common [12] .
In this study, 26 EM patients stayed at the postnatal care Syriopoulou et al. [6] reported that enterovirus RT-PCR is an important means for early diagnosis of enterovirus infection [6] .
Its sensitivity range is from 77% to 100% and its specificity range is from 83% to 97% [6] . Enterovirus RT-PCR is more sensitive than viral cultures [6] . Osterback et al. [13] reported that the patients with a positive result for enterovirus RT-PCR in CSF also had a positive result in the pharyngeal swab samples and fecal samples. Enteroviruses are secreted for a long period in feces and in pharyngeal samples [13] . Therefore the detection of enterovirus in feces or pharyngeal samples does not mean that it is the cause of meningitis [13] . A positive result for enterovirus RT-PCR in serum sample would be more causative, but only in a half of the meningitis cases had positive result for enterovirus RT-PCR in serum [13] . Thus, positive result for enterovirus RT-PCR in CSF sample cannot be replaced by others.
In conclusion, enterovirus RT-PCR is an important means for early diagnosis of enterovirus infection [6] .
Enterovirus PCR test from CSF sample is recommended to prevent unnecessary antibiotic use and prolonged hospitalization.
In this study, most of the patients initially was started antibiotics therapy. Most of patients received antibiotics until the bacterial etiology could be ruled out. Only 8 EM patients were not given antibiotics in this study with prompt reporting of the RT-PCR results. When enterovirus was found in infants' CSF, pediatricians discontinued the antibiotics. EM patients received shorter duration of antibiotic treatment than NEM patients (P=0.034).
Certain antibiotics carry risks and could increase the antibioticassociated diarrhea [3] . Early laboratory confirmation of enteroviral infection could change management, reducing the period of unnecessary exposure to empirical antimicrobials uses, and permitting earlier discharge [14] . Positive result from enteroviral RT-PCR test allows to discontinue the antibiotics and shortens the length of hospital admission [4] . Above all, early recognition reduce mortality rates [5] . Early recognition via prompt enteroviral PCR testing of enterovirus enables the healthcare team members to prevent control spread of infection and to prevent the outbreaks. Hence is important [3] .
This study has several limitations. There was no analysis about CSF pleocytosis along with age. There was no analysis about annual trend in comparison with the national epidemiological data. When we define the meaning of NEM, there was no consideration that partially treated bacterial meningitis, tuberculous meningitis, fungal meningitis or drug induced meningeal inflammation. Larger studies would help define the long-term prognosis for this two groups.
